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Eledrochemicd oxidation d DNA can occur at each
of the four bases and guanine is the one that can suffer easier
oxidative damage. The occurrence of the guanine oxidation
product, 8-oxoguanine, as a @nsequence of DNA damage
caused by DNA oxidation causes important mutagenic lesions
and henceit is very important to develop reliable methods for its
quantification.

The in vivo oxidation o chromosomic and
mitochondial DNA causes cdl damage and days an important,
and pobably the centra, role in mutagenesis, carcinogenesis,
and has been proposed to be amajor contributor to ageing and
other age-related diseases.

As a @mnsequence of the oxidative lesion d DNA the
compoundcommonly referred to as 8-oxoguanine (7,8-dihydro-
8-oxoguanine or 8-0x0G) has been identified as the product of
oxidation of guaninein the C8 pasition and the structure is
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The formation o 8-oxoguanine in the DNA moiety,
considered the most commonly measured product of DNA
oxidation, causes important mutagenic lesions. In the DNA
double helix this adduct pairs more eaily with adenine (A) than
with cytosine (C). This could leal to the substitution o cytosine
in the omplementary chain by adenine, which in turn leas to
the substitution o the original guanine (G) by thymine (T).
Through this conseautive series of events, an oxidative injury to
DNA could result by mutagenic transversion o thetype G - T.
A mutation o G:C to T:A could then occur and ke the starting
point for a cdlular dysfunction (malfunction), which in turn
could lead to a state of ill ness This transversion mutationis also
often observed spontaneously in many tumour cdls.

In cancer tisaues, aswell asin lung tisaues of smokers,
the levels of 8-oxoguanine found are higher than in hedthy
tisaues, where a steady-state level exists due to the normal
products of metabolism that oxidise DNA. Consequently this
compound las been proposed as a urine biomarker for DNA
oxidative lesions.

In this work an eledrochemica study of the
mechanism of oxidation d 8-oxoguanine on glasy/ carbon is
presented.

The dectrochemical oxidation of 8-oxoguanine is a
reversible dedrode process Fig. 1. It is pH dependent and
involves sveral readion poducts in a multistep process in
which amain pe&k is observed corresponding to the oxidation of
8-oxoguanine followed by other smal pe&ks due to &
oxoguanine oxidation products.

The results showed that 8-oxoguanine is more eaily
oxidised than guanine, which has a much higher oxidation
potential for the same experimental condtions.
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Fig. 1 Square wave voltammogram of 0.10 mM
8-oxoguaninein pH 4.5 0.1M acdate buffer. Pulse anplitude
50mV, step potential 2mV, frequency 50Hz.

This demonstrates that is possble to easily distinguish
these two compounds, if both are present in a same sample,
using differential pulse voltammetry, Fig. 2. Eledroanalyticd
determinations of 8-oxoguanine can be dore and the detedion
limit foundwas 8x107 M.
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Fig. 2 — Differentia pulse voltammogram of 0.10 mM
8-oxoguanine and 0.09 mM guaninein pH 4.5 0.1 M acdate
buffer. Condtioning potential of +1.4 V during 180s before the
scan. Pulse anplitude 50 mV, pulse width 70ms and scen rate 5
mV s?, dedrode held at 0V during 5 s between ead paentia
scan.

Since 8-oxoguanine from the diet is not assmil ated by
the organism all the secreted 8-oxoguanine deteded, usualy in
uring, is a dired consequence of DNA oxidation. This
compound las been proposed as a urine biomarker for DNA
oxidative lesions, establishing a key step in the dfort to link
oxidant formation to biomoleaular damage and dsease initiation
and progressonin a caisative fashion.

This eledroanalytical procedure can be applied to
determinations of 8-oxoguanine in hiologicd fluids such as
serum or urine, of patients suffering from oxidative stress and
which can be the cause of other disorders such as cancer or age
related diseases.



